Cardiogenesis is a complex process involving an extensive network of genes. Understanding the molecular processes involved in normal cardiac development may provide valuable insights into the pathogenesis of congenital heart defects. The transcription factors TBX5 and GATA-4 play critical roles in heart development and show physical interaction. We have mapped the interaction domains of both proteins. A number of TBX5 mutations associated with cardiac septal defects in HOS disrupt the physical interaction between TBX5 and GATA-4. The GATA-4 mutation G295S, which has been linked to atrial septal defects in humans, also disrupts this interaction. This highlights the importance of the TBX5/GATA-4 complex and suggests it functions to regulate a subset of genes involved in correct septation of the heart. This study aims to identify genes coordinately regulated by TBX5 and GATA-4, and evaluate their roles in heart development.
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Previous microarray expression data shows that GATA-4/TBX5 overexpression in the P19 mouse cell line affects expression of a number of downstream genes. We have validated this data by QPCR, and selected six genes which show up to 3.5-fold increases in expression for further analysis in the developing chick. Cardiac expression of these genes has been confirmed at Hamburger and Using morpholino technology, eMHC was knocked down during critical heart development phases -HH12, 14 and 16 in the chick. Immunohistological techniques showed that eMHC is present in the early developing heart and that upon knockdown during early stages of heart morphogenesis western analysis has demonstrated a reduction of 82% in eMHC protein was achieved.
Phenotypic analysis showed that this reduction resulted in atrial septa developing abnormally and ventricles appeared to have dilated cardiomyopathy and disrupted trabeculae development.
Atrial, ventricular and septal cell proliferation rates were unaffected by the knockdown of eMHC and staining with phalloidin indicated that the actin cytoskeleton remained comparable to control hearts. Detailed electrophysiological data has shown severe anomalies in the ventricular electrical activity in the eMHC knockdown heart.
These data suggest that eMHC is a candidate gene in humans for atrial septal defects and dilated cardiomyopathy and plays a role in the electrophysiological conduction system. doi:10.1016/j.mod.2009.06.066
03-P014
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